Fortyeight crossbred barrows and gilts weighing 84.5 f .33 kg were used during two 21d trials to investigate the effects of a cold, diurnal temperature (CD; -5.0 to 8.0"C) compared with a constant, thermoneutral temperature (TN; 20'C) and the effects of sex (barrows vs gilts) on performance. A second objective was to determine shrinkage as a result of a 24-h fast immediately after the 2 1 d study of hogs commingled vs those not commingled for both environmental treatments (CD vs TN). Pigs housed in the CD chamber gained 27.2% more slowly (P e .001; .75 vs 1.03 kg/d) than those in the TN environment and consumed 5.7% more feed (I' e .05; 3.88 vs 3.67 kgld). The lower ADG and higher feed intake (m) exhibited by the CD pigs resulted in poorer (P < .05) feed efficiency (F/G 5.33 vs 3.73, respectively). A temperature x sex interaction occurred for ADG but not for FI or F/G. Twenty-four-hour shrink for the CD pigs was 16.4% less than for the TN pigs (3.72 vs 4.45%, respectively); however, commingling did not affect shrinkage.
critical temperature (NRC, 1981) . As stated by Lopez et al. (1991) , much of our present knowledge regarding the effect of environmental temperature on performance of the growing-finishing pig is based on investigations with animals tested under constant temperatures rather than diurnal conditions. An exception to this is the research of Momson et al. (1975) . Because livestock are seldom raised under constant temperatures, additional research is needed to accurately predict performance of the growing-finishing pig under natural conditions to determine the animakenvironment interactions, and to more accurately define the quantitative effects of temperature on performance.
The objectives of this research were to determine the effects of a cold, diurnal temperature on growth rate, feed intake, and feed efficiency of finishing hogs and the effect of temperature on 24-h shrink of pigs fasted vs those fasted and commingled.
Experlmental Procedures
Forty-eight university-raised, crossbred barrows and gilts were used during each of two trials to determine the effect of a cold, diumal temperature (CD) on performance during a 3-wk finishing period. The pigs for this study were of Duroc, Landrace, and Yorkshire descent weighing 84.5 f .33 kg. The experiment consisted of a 2 x 2 x 2 factorial arrangement of treatments using six pens per treatment. The independent variables were temperature (thermoneutral, 20'C vs CD, -5 to 8"C), sex (barrows vs gilts), and trial.
Many of the details regarding experimental procedures were identical to those described in the companion paper by Lopez et al. (1991); hence, most of the remaining discussion for this section will describe specific differences for this cold study.
Facilities. Two environmentally controlled chambers were used for this experiment; one chamber accommodated the thermoneutral treatment (TN), which was a constant 20'C with an average relative humidity of 55%. The other chamber, used to house the cold-stressed pigs (CD), was set to cycle from a low of -5' C between 2400 and 0600 to a high of 8.0'C between loo0 and 1600. The 
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H p e 1. Temperatclre (-) and relative humidity (---) cycle for the cold, diurnal chamber. Each chamber received 11 h of light from 0700 to 1800. The floor in each room was washed every morning. All pigs were given ad libitum access to the com-soybean meal diet (13% CP; 3,182 kcal ME/kg) that was fed during the hot, diurnal temperature study (Lopez et al., 1991) . Assignment of pigs to treatment (CD vs TN) was random within sex, with a spatial arrangement of a pen of two barrows and a pen of two gilts for each row within each chamber.
The dependent variables obtained on d 7, 14, and 21 included ADG and pen feed intake (FI). On d 22, after a 24-h fast (no feed or water), all pigs were weighed to determine the effect of fasting and fasting plus commingling on shrinkage. One-half of the pigs in each chamber were commingled by pulling the pen partition between a pen of barrows and a pen of gilts as described by Lopez et al. (1991) . generally leaner than barrows during the latter stage of the finishing phase. As a consequence of less fat cover, gilts require more dietary energy than do barrows to maintain their body temperature; hence, less dietary energy will be available for gain.
Means for the main effects of temperature and sex are shown in Table 1 (1987) . who observed daily gains of .93, .70, and .78 kg for pairs of pigs kept at temperahues of 20, 5 f 12, and 5'C, respectively. The difference in ADG between a constant 20'C vs 5 f 12'C was 24.7% (Nienaber et al., 1987) . Jensen et al. (1969) found that an outside temperature ranging from -15 to 18'C (mean temperature of 1.5.C) allowed 50-to 86-kg swine fed a 12% CP diet to gain .78 kg/d, which is similar to the .75 kg/ d that we observed with the CD pigs. Our mean temperature for the CD tre&&t was 2.0'C.
Pigs in the cold mom gained 15. The CD pigs were 43.3% less efficient (P < .001) than the TN pigs in converting feed to gain during the 2 1 d study (5.33 vs 3.73 kg, respectively). Exposing finishing swine to a temperature cycle of 5 f WC, Nienaber et al. (1987) reported an F/G value of 5.28, which is similar to our value for the CD pigs. As expected, the CD pigs required a great amount of energy to maintain body temperature, resulting in less energy available for gain. Mean F/G values by trial were also significantly different (P < .01; 4.27 vs 4.79 for Trials 1 and 2, respectively).
Significant period x temperature (P < .05) and period x trial (P e .001) interactions were also noted for F/G. A signifcant period x temperature interaction for F/G means indicates that performance of the TN pigs during Period 2 was the cause of this interaction. reported for TN pigs in our previous study (Lopez et al., 1991 increase in daily WD (34.1 vs 37.1 liter), and the CD pigs' WD decreased by 5.8% (32.9 vs 31.1 liter) during the 3-wk study. One can speculate that the increased water need for the TN pigs during Period 3 is pnimarily a reflection of their increase in FI during this Average daily RR for the CD pigs was lower (P < .001) than that for the TN pigs (24.0 vs 39.3, respectively), reflecting a normal response by the CD pigs to reduce heat loss. Morning vs afternoon RR were similar (P > .05) within both the TN and CD treatments (40.8 vs 37.9 and 23.1 vs 25.0 for morning vs afternoon observations of the TN and CD pigs, respectively). These values represent a 76.6 and 51.6% faster RR for the TN pigs during the morning and afternoon compared with the CD pigs. Barrows had a greater RR than gilts (P < .01; 32.8 vs 31.8), which may reflect their need to dispel more heat, because they are generally fatter than gilts.
Rectal temperature was higher (P e .001) for pigs housed in the CD chamber than for the TN pigs (39.2 vs 39.0'C, respectively). Esmay (1978) reported that animals below their LCT exhibit a higher metabolic heat production as a result of an increase in FI, hence, this may result in a higher RT. Hamilton and period.
Brobeck (1964) reported that rats that had been exposed to cold for 3 wk and allowed to eat ad libitum had higher body temperatures than did controls.
lmpllcatlons
Finishing pigs ate more feed and grew more slowly when kept in a cold, diurnal temperature than did pigs that were kept in a constant, thermoneutral environment. Likewise, efficiency of feed conversion was significantly poorer for the cold-stressed pigs. Commingling did not affect weight loss during a 24-h fast; however, pigs in the cold environment did have less shrink than those in the thermoneutral room.
